Pharmacology of the cardiac sarcoplasmic reticulum calcium ATPase-phospholamban interaction.
Accumulating evidence points to the critical role of phospholamban (PLB) regulation of the cardiac sarcoplasmic reticulum (SR) calcium ATPase in influencing the kinetics of calcium handling within the cardiac myocyte under normal and pathological conditions. Based on the data, it has been hypothesized that PLB inhibitors (e.g., calcium ATPase stimulators) would be of potential importance as positive lusitropes and inotropes in the treatment of heart failure. Experiments measuring tension transients in saponin-permeabilized cardiac muscles from genetically engineered mice under a variety of SR calcium loading conditions provide evidence of the functional alterations that can be achieved by manipulation of the degree of PLB inhibition of the calcium pump. Testing of the above hypothesis will ultimately require a selective, high-affinity, membrane-permeable small molecule stimulator of the cardiac calcium pump. Screening for cardiac calcium pump activators has produced a series of agents exerting apparently different mechanisms of action; some may be tools to help to elucidate the nature of the PLB-calcium ATPase interaction(s). The rationale for PLB as a drug target, the optimal profile of a PLB inhibitor, and the properties of several low-molecular-weight compounds will be explored.